Abstract. Models of reliable signalling assume that secondary sexual characters and other displays are more costly to individuals of low than high phenotypic quality, and that low quality individuals disproportionately compromise their reproduction and survival prospects by investment in signalling. A field study of barn swallows, Hirundo rustica, with sexually exaggerated tail feathers, supported this prediction. Males were captured by sparrowhawks, Accipiter nisus, more often than females, and captured males had shorter and more asymmetric tails than male barn swallows that were still alive at the end of the breeding season. These results suggest that there was a negative relationship between degree of sexual ornamentation and predation risk, consistent with the hypothesis that the secondary sexual character is a reliable indicator of quality.
The evolution of signals and their information content is the subject of signalling theory. Signals may either provide reliable information about the signaller or be cheating signals (e.g. Hasson 1994). A major problem for ideas of reliable signalling is that cheaters may benefit from signalling at a higher level than their phenotypic quality allows. Reliable signalling can evolve and prove immune to invasion by cheaters if signals are costly, but are more costly for individuals of low than high phenotypic quality (Zahavi 1975 (Zahavi , 1977 Heywood 1989; Grafen 1990a, b; Iwasa et al. 1991) . Hence, a low quality individual would not benefit from signalling at a higher level, because this would be precluded by prohibitively large costs.
A special group of signals has evolved in the context of sexual selection, where the costs of extravagant traits such as antlers, horns and exaggerated plumes are believed to be balanced by the benefits in terms of mating success (review in Andersson 1994). Secondary sexual characters may either signal arbitrary, sexual attractiveness (Fisher 1930; Pomiankowski et al. 1991) or male phenotypic quality in terms of direct or indirect fitness benefits (Zahavi 1975 (Zahavi , 1977 Grafen 1990a, b) . Both kinds of signals are maintained at an optimum based on their costs and benefits. While the arbitrary traits model of sexual selection assumes that the advantages of secondary sexual characters are balanced by their costs in terms of production or maintenance, reliable signalling theory predicts that individuals should optimize their level of display in relation to their quality. The marginal decrease in survival rate resulting from increased ornamentation should be smaller for high quality individuals than for low quality ones (Zeh & Zeh 1988; Grafen 1990a, b) . A positive relationship between the degree of sexual ornamentation and the probability of survival is therefore consistent with reliable signalling theory.
A range of production and maintenance costs of secondary sexual characters has been identified (review in Andersson 1994). Predation costs of secondary sexual characters have been inferred from actual cases of predation on sexually displaying males (review in Magnhagen 1991). Experiments based on exposure of mounted models of birds to avian predators have also demonstrated cases of increased risks of predation on brightly coloured males in some species, but not in others (Gö tmark 1993). There are only a few examples, however, of a direct relationship
